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ATMOSPHERIC DEPOSITION OCCURSOCCUR WHEN POLLUTANTSPOLLUTANT ARE TRANSFERRED FROM THE AIR TO THE EARTHSEARTH SURFACE

ATMOSPHERIC DEPOSITION HAS BEEN SHOWN TO BE SIGNIFICANT SOURCE OF POLLUTANTSPOLLUTANT TO THE GREAT LAKESLAKE AND

OTHER WATER BODIES POLLUTANTSPOLLUTANT CAN GET FROM THE AIR INTO THE WATER THROUGH RAIN AND SNOW FALLING PARTIDE

AND ABSORPTION OF THE GAS FORM OF THE POLLUTANTSPOLLUTANT INTO THE WATER

WHY PERSSTENT TOXIC SUBSTANCESSUBSTANCE ARE PROBEM

EPA MONITORSMONITOR EVESEVE OF PCBSPCB ORGANOCHLORINE PESTICIDESPESTICIDE AND POLYCYCLIC AROMATIC HYDROCARBONSHYDROCARBON PAHSPAH
IN THE AIR AND PRECIPITATION OF THE GREAT LAKES THESE PERSISTENT BLOACCUMULATIVE TOXIC SUBSTANCESSUBSTANCE PB
CAN ACCUMULATE IN WILDLIFE CAUSING REPRODUCTIVE PROBEMSPROBEM AND OTHER HARMFU EFFECTSEFFECT MANY FISH IN THE

GREAT LAKESLAKE HAVE HIGH CONCENTRATIONSCONCENTRATION OF THESE POLLUTANTSPOLLUTANT THOUSANDSTHOUSAND OR EVEN MILLIONSMILLION OF TIMESTIME HIGHER

THAN LEVELSLEVEL IN THE WATER MAKING THEM UNSAFE FOR BOTH PEOPLE AND WILDLIFE TO EAT IN HUMANSHUMAN PBTSPBT HAY

BEEN LINKED TO REDUCED BIRTHWEIGHT DEVELOPMENTAL PROBLEMSPROBLEM IN CHILDREN NEUROLOGICAL PROBLEMSPROBLEM AND

IMMUNE SYSTEM DISORDERS MANY ARE ALSO SUSPECTED CARCINOGENS

FOR PEOPLE THE MAIN ROUTE OF EXPOSURE TO THESE SUBSTANCESSUBSTANCE IS THROUGH

CONSUMPTION OF CONTAMINATED FISH AND WILDLIFE FOR PAH5 BUT NOT FOR PCB
AND ORGANOCHIORINE PESTICIDESPESTICIDE INHALATION IS ALSO AN IMPORTANT WAY THAT

PEOPLE ARE EXPOSED CLICK ON THE FISH TO LEARN MORE ABOUT LEVELSLEVEL OF TOXIC

POLLUTANTSPOLLUTANT FISH

THE ATMOSPHERIC PATHWAY IS IMPORTANT FOR MANY TOXIC SUBSTANCESSUBSTANCE SINC

THEY CAN REMAIN IN THE ENVIRONMENT LONG AFTER THEY HAVE BEEN PRODUO

OR USED SINCE THESE POLLUTANTSPOLLUTANT DO NOT BREAK DOWN EASILY THEY CAN

TRAVEL LONG DISTANCESDISTANCE IN THE AIR BEFORE DEPOSITING ONTO LAND OR WATER

THESE CHEMICALSCHEMICAL CAN DEPOSIT TO THE GROUND OR BODIESBODIE OF WATER AND IF

WARM ENOUGH THEY CAN THEN REVOLATILIZE BACK INTO THE AIR THISTHI CYCLE

OCCUR NUMEROUSNUMEROU TIMESTIME WITH THE CHEMICALSCHEMICAL TRAVELING TO COOLER PLACESPLACE

UNTIL THE AIR IS NOT WARM ENOUGH FOR REVOLATILLZATION TO OCCUR THISTHI IS

SOMETIMESSOMETIME CALLED THE GRASSHOPPER EFFECT OR GLOBAL DISTILLATION THISTHI

WHY GH LEVELSLEVEL OF PBTSPBT CAN BE FOUND IN THE COLD ARCTIC FAR AWAY FRORR

CITIESCITIE AND FACTORIES

TYPESTYPE OF ATMOSPHERIC DEPOSITION
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POFLUTANTSPOFLUTANT ARE TRANSFERRED FROM THE AIR TO THE WATER THROUGH

WET DEPOSITION RAIN OR SNOW
2 DRY DEPOSITION FAFLING PARTIDESPARTIDE AND

3 GAS ABSORPTION

POFLUTANTSPOFLUTANT MAY ALSO COME OUT OF THE LAKESLAKE THROUGH VOLATILIZATION OF GASESGASE FROM THE WATER TOGETHER

ABSORPTION AND VOLATILIZATION ARE CAFLED GAS EXCHANGE
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THE INTEGRATED ATMOSPHERIC DEPOSITION NETWORK

TOGETHER THE US EPA AND ENVIRONMENT CANADA OPERATE MONITORING NETWORK THAT MEASURESMEASURE LEVELSLEVEL

TOXC SUBSTANCESSUBSTANCE THE AR OF THE GREAT LAKESLAKE REGON THE INTEGRATED ATMOSPHENC DEPOSTON NETWORK

IADN WAS CREATED UNDER ANNEX 15 OF THE GREAT LAKESLAKE WATER QUAHTY AGREEMENT SAMPLESSAMPLE OF AR AND

PRECIPITATION HAVE BEEN COLLECTED SINCE 1990 SUBSTANCESSUBSTANCE MONITORED BY THE NETWORK INCLUDE

POLYCHIORINATED BIPHENYLSBIPHENYL PCB5 ORGANOCHLORINE PESTICIDESPESTICIDE POLYCYCHC AROMATIC HYDROCARBONSHYDROCARBON PAH5
AND TRACE METALSMETAL SUCH AS LEAD AND CADMIUM

FOR MORE INIRM ATON CN IADN SEETHE CKW S T EJ
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MAP OF THE SAMPLING STATIONSSTATION IN THE ADN IS SHOWN ABOVE FIVE MASTER STATIONSSTATION SHOWN BY RED SQUARE

ARE OCATED IN RURA AREASAREA IN ORDER TO REPRESENT BACKGROUND CONDITIONSCONDITION IE NOT AFFECTED BY LOCAL POLIUTIC

FROM URBAN AREASAREA FOR EACH OF THE LAKES MONITORING OF AH ADN SUBSTANCESSUBSTANCE IN AIR AND PRECIPITATION TAK

PLACE AT THESE STATIONSSTATION

THERE ARE ASO 10 SATEFLITE STATIONSSTATION SHOWN IN BUE THE SATEUITE STATIONSSTATION PROVIDE ADDITIONAL DETAIL ABOUT

EVESEVE OF TOXICSTOXIC IN THE AIR AROUND THE LAKES AU OF THE CANADIAN SATELHTE STATIONSSTATION ARE PRECIPITATIONONLY

EXCEPT FOR EGBERT WHICH MONITORSMONITOR IN THE GAS PHASE ONY THE US SATEFLITE STATIONSSTATION UTCHICAGO ON LA

MICHIGAN AND CLEVAND ON LAKE ERIE PROVIDE THE SAME MEASUREMENTSMEASUREMENT AS THOSE PERFORMED AT THE

MASTER STATIONS THE CHICAGO AND CEVAND STATIONSSTATION PROVIDE USEFUL INFORMATION ABOUT LEVESLEVE OF TOXIC

SUBSTANCESSUBSTANCE IN URBAN AIR AND PRECIPITABON HAS BEEN SHOWN THAT CITIESCITIE HAVE SIGNIFICANT EFFECT ON

ATMOSPHERIC DEPOSITION OF SOME OF THESE POLLUTANTSPOLLUTANT PARTICULARLY PCB5 AND PAHSPAH TO THE LAKES

PICTURESPICTURE OF TWO MASTER STATIONSSTATION ARE SHOWN BELOW

HGHVOUME SAMPER DRY DEPOSFTION AND GAS ABSORPTION
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AIR SAMPER PUFLSPUFL AIR THROUGH FILTER AND THEN

THROUGH AN ADSORBENT RESN OR FOAM PLUG OVER 24HOUR PEROD BOTH THE ADSORBENT AND FIFTER ARE SE

TO ABORATORY FOR ANAYSSANAYS AFTER THE 24HOUR PERIOD OVER

ARTIDESARTIDE ARE CAUGHT ON THE IFITER THE ADSORBENT CAPTURESCAPTURE THE POLLUTANTSPOLLUTANT IN THE GAS FORM AT THE ABORATA

THE POLLUTANTSPOLLUTANT ON THE FIFTER AND IN THE ADSORBENT ARE MEASURED THE AMOUNT OF EACH POLLUTANT ON THE FILTE

IS USED TO DETERMINE THE CONCENTRATION IN THE AIR AS PARTICLES THE AMOUNT IN THE ADSORBENT TEHSTEH US THE

CONCENTRATION IN THE GAS FORM IN THE AIR THESE TWO CONCENTRATIONSCONCENTRATION HELP DETERMINE THE AMOUNT OF

POVUTANTSPOVUTANT TRANSFERRED INTO THE GREAT LAKESLAKE BY DRY DEPOSITION PARTICLESPARTICLE AND GAS ABSORPTION RESPECTIVE

PRE TATON SAMPER WET DEPOSITION
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CONCENTRATONSCONCENTRATON AND LOADNG

THERE ARE DIFFERENT WAYSWAY TO LOOK AT THE IMPACT OF THESE AIR POFLUTANTSTWO MAIN PIECESPIECE OF INFORMATION ARE

CONCENTRATIONSCONCENTRATION IN THE AIR AND RAIN AND ATMOSPHERIC LOADINGSLOADING TO THE LAKES CONCENTRATIONSCONCENTRATION ARE SIMPLY TH

LEVEL OF THE POLLUTANT FOUND IN AIR OR RAIN AMOUNT OF POLLUTANT FOUND IN THE SAMPLE DIVIDED BY THE VOLUME

AIR OR RAIN SAMPLED

USING THE CONCENTRATIONSCONCENTRATION THAT IADN MEASURESMEASURE
EXCJ4ANCT CAN CALCULATE THE TOTAL AMOUNT OF EACH POLLUTANT

RAINISNOW
PARIICW TRANSFERRED FROM THE AIR TO EACH OF THE GREAT LAK

FOR SOME LENGTH OF TIME USUALLY YEAR THISTHI IS

CALLED AN ATMOSPHERIC LOADING HERE IS

VISUALIZATION OF THE DIFFERENT WAYSWAY POLLUTANT CAR

ENTER OR LEAVE BODY OF WATER AND HOW THESE

PROCESSESPROCESSE CONTRIBUTE TO THE TOTAL ATMOSPHERIC

LOADING AS EXPLAINED EARLIER NET GAS EXCHANGE

MAY BE POSITIVE INTO THE LAKE OR NEGATIVE OUT

THE LAKE DEPENDING ON WHETHER THE AMOUNT

ABSORBED IS GREATER OR LESSLES THAN THE AMOUNT

VOLATILIZED FROM THE WATER FOR MANY PBTSPBT GAS

EXCHANGE IS THE DOMINANT PATHWAY OF ATMOSPHERIC DEPOSITION THEREFORE THE TOTAL NET LOADING MAY ALSC

BE OUT OF THE LAKE IF ENOUGH OF THE POLLUTANT IS VOLATILIZEDIF THE AIR IS CLEANER RELATIVE TO THE WATER

WEATHER INFORMATION THE SURFACE AREASAREA OF THE LAKESLAKE AND THE CONCENTRATIONSCONCENTRATION OF POLLUTANTSPOLLUTANT IN THE AIR RAH

AND LAKE WATER ARE AMONG THE FACTORSFACTOR USED TO CALCULATE LOADINGS
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FIRST WE WILL EXAMINE THE CONCENTRATIONSCONCENTRATION OF THESE PERSISTENT TOXIC SUBSTANCESSUBSTANCE OVER TIME

CONCENTRATIONSCONCENTRATION

POYCMORINATED BPHENYSBPHENY PCBSPCB

PCBSPCB WERE USED WIDEY IN THE US FOR INDUSTRIA PURPOSESPURPOSE INCUDING AS UBRICANTSUBRICANT AND IN EECTRICAL

EQUIPMENT UNTIL THE ATE 1970S1970 WHEN MANUFACTURE CEASED AND USESUSE WERE SEVERY RESTRICTED HOWEVE

PCBSPCB ARE STIFI PRESENT ODER EECTNCA EQWPMENT THE AND ARE SBFL BENG USED OTHER COUNTNE

PCBSPCB CAN BE TRANSPORTED ONG DISTANCESDISTANCE THROUGH THE AIR BEFORE BEING DEPOSITED

AS SHOWN IN THE GRAPH BEOW GAS PHASE CONCENTRATIONSCONCENTRATION OF PCBSPCB IN THE AIR HAVE GENERALLY BEEN

DECREASING OVER TIME CONCENTRATIONSCONCENTRATION FROM 1991 AND EARLIER ARE NONIADN DATA TAKEN FROM THE LITERATURE

THE LAKE ERIE SITE STATION GREEN LINE HAS CONSISTENTLY SHOWN HIGHER CONCENTRATIONSCONCENTRATION COMPARED TO THE

MASTER STATIONSSTATION FOR THE OTHER LAKES FURTHER ANALYSESANALYSE OF IADN DATA HAVE SHOWN THAT THISTHI MAY BE DUE TC

INFLUENCESINFLUENCE FROM UPSTATE NEW YORK AND THE EAST COAST SEE SECTION ON USING IADN DATA TO FIND POTEN

SOURCE REGIONSREGION BELOW URBAN AREASAREA MOST HKELY CONTAIN MORE RESIDUAL SOURCESSOURCE OF PCBSPCB FROM PAST

USAGE THAN LESSLES DEVELOPED AREAS

SOURCESSOURCE FOR HISTONCA PCB DATA ACBMAN ETA 1993 BAKER AND EISENREICB 1990 COTHAM AND BIDEM

1995 DOSKEY AND ANDREN 1981 ESENRECH ETA 1981 EISENREICH 1987 HORNBUCKE ETA 1993

HORNBUCKLE ET A 1994 MANCHESTERNEESVIG AND ANDREN 1989 MONOSMITH AND HERMANSON 1996

DATA THROUGH 1996 SHOWED GENERAL DEDHNE FOLLOWED BY SLIGHT INCREASESINCREASE FOR SOME LAKESLAKE DURING THE

1990S1990 THESE INCREASESINCREASE REMAM UNEXPLAINED ALTHOUGH THERE SOME EVDENCE OF CONNECTONSCONNECTON WITH

ATMOSPHENC CIRCULATON PHENOMENA SUCH AS EL NNO MORE RECENT DATA SHOW ANOTHER DECHNE FURTHER

DATA WILL CONFIRM WHETHER LEVELSLEVEL CONTINUE TO DECLINE AND WHETHER REMAINING SOURCESSOURCE OF PCBSPCB INCLUDING

RESIDUAL SOURCESSOURCE IN THE US AND TONGRANGE TRANSPORT FROM OTHER COUNTRIESCOUNTRIE MAY BE CONTRIBUTING TO

PLATEAUING PCB LEVELSLEVEL IN THE GREAT LAKESLAKE REGION

ALTHOUGH LEVELSLEVEL OF PCBSPCB IN GREAT LAKESLAKE WATER HAVE ALSO DECREASED SINCE THE 970S970 CURRENT LEVELSLEVEL CAN
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APPROACH OR EXCEED PCBSPCB BLOACCUMULATE UP THE FOOD CHA

AND MAY REACH HIGH CONCENTRATIONSCONCENTRATION IN FISH THISTHI HAS BROUGHT ABOUT FISH CONSUMPTION ADVISORIESADVISORIE IN THE

GREAT LAKESLAKE SINCE PCBSPCB CAN CAUSE REPRODUCTIVE PROBLEMSPROBLEM AND DEVOPMENTAL PROBEMSPROBEM IN INFANTSINFANT AND

CHILDREN

PESTICIDESPESTICIDE

50

1994 2000 2002

THE ABOVE GRAPH SHOWSSHOW CONCENTRATIONSCONCENTRATION OF TOTAL DDT DDT PLUSPLU ITS BREAKDOWN PRODUCTSPRODUCT DDE AND DDE

OVER TIME DDT WAS COMMONLY USED IN THE US PRIOR TO DOMESTIC USESUSE BEING CANCELLED IN 1972

AGRICUFTURAL SOILSSOIL ONCE SPRAYED WITH DDT AS WELL AS DISPOSAL AND STORAGE SITESSITE MAY STIFI OFFGASOFFGA DDT AR

THEREFORE BE SOURCE TO THE ENVIRONMENT OTHER PARTSPART OF THE WORLD CONTINUE TO USE DDT IN AGRICULTURAL

PRACTICESPRACTICE AND IN MAARIACONTROL PROGRAMS DDT CAN TRAVEL SHORT OR LONG DISTANCESDISTANCE BEFORE REACHING THE

GREAT LAKES HARMFUL EFFECTSEFFECT OF DDT INCLUDE LIVER DAMAGE INCREASED CANCER NSK AND REPRODUCTIVE

PROBLEMS DDT WAS LINKED TO EGGSHELL THINNING IN FISHEATING BIRDSBIRD LIKE BALD EAGLESEAGLE RESULTING IN HINDERE

REPRODUCTION MANY OTHER BANNED CHLORINATED PESTICIDESPESTICIDE ALSO HAVE ADVERSE REPRODUCTIVE NEUROLOGICAL

IMMUNE SYSTEM AND CARCINOGENIC EFFECTS

OTHER PERSISTENT PESTICIDESPESTICIDE MONITORED BY IADN INCLUDE ALPHAHCH AND GAMMAHCH LINDANE ALPHA

HCH WAS THE MAIN COMPONENT OF TECHNICAL HEXACHLOROCYCLOHEXAN HCH AN INSEC ICIDE USED FROM TH

940S940 TO THE LATE 970S970 WHEN ALL USESUSE WERE CANCELLED LINDANE WAS LESSER COMPONENT OF TECHNICAL

HCH BUT IT CONTINUESCONTINUE TO BE USED ON ITS OWN IN THE UNITED STATESSTATE MAINLY AS SEED TREATMENT FOR GRAIN

AND FEED CROPSCROP AND AD AGRICULTURA USESUSE IN CANADA WERE CANCELLED AS OF THE END OF 2004
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1992 1994 1996 2000 200

IADN DATA SHOW THAT IN GENERAL CONCENTRATIONSCONCENTRATION OF BANNED PESTICIDESPESTICIDE HAVE DECREASED SINCE THE EARLY

990S EVEN THOUGH MOST OF THE PESTICIDESPESTICIDE MONITORED BY IADN HAVE BEEN BANNED IN THE US AND

CANADA RELEASESRELEASE TO THE MAY STID OCCUR DUE TO EMISSIONSEMISSION FROM REMAINING STOCKPILESSTOCKPILE USE AND

PRODUCTION IN OTHER AREASAREA OF THE WORLD AND PRESENCE IN SOILSSOIL WHERE THEY WERE ONCE APPLIED AND IN BOTTC

SEDIMENTSSEDIMENT OF RIVERSRIVER AND LAKES

POYCYCLIC AROMADC HYDROCARBONSHYDROCARBON PAHSPAH
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POLYCYCFLC AROMATIC HYDROCARBONSHYDROCARBON PAH5 ARE GROUP OF COMPOUNDSCOMPOUND PRODUCED DURING THE INCOMPLETE

BURNING OF FOSSFOS FUELSFUEL GARBAGE OR OTHER ORGANIC SUBSTANCESSUBSTANCE SUCH AS PANT MATERIAL AND MEAT THEY AR

USUAFLY RELEASED IN MIXTURES SOURCESSOURCE OF PAHSPAH INCLUDE CARSCAR AND FACTORIES THEY ARE PROBABLE CARCINOGE

AND CAN HAVE OTHER ADVERSE EFFECTS

THERE HAS BEEN NO CONSISTENT TREND IN CONCENTRATIONSCONCENTRATION OF PAHS THISTHI IS SHOWN BY THE GRAPH OF PARTICULAL

CONCENTRATIONSCONCENTRATION OF BENZOAPYRENE SHOWN ABOVE THE LACK OF DOWNWARD TREND MAKESMAKE SENSE GIVEN THA

PAHSPAH ARE STILL EMITTED IN LARGE AMOUNTS ADN DATA HAVE ASO SHOWN THAT LIGHTER PAHSPAH ARE DIVERED TO

THE LAKESLAKE MAINLY THROUGH GAS ABSORPTION WHEREASWHEREA HEAVIER ONESONE ARE DEPOSITED ON PARTICLESPARTICLE OR IN RAIN

THE URBAN EFFECT
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PHA NC LIT RATIONSRATION OF SUITE PS

DATA FROM THE ADN SATHTE SFTE IN CHICAGO SHOW THAT EVESEVE OF MANY ADN POHUTANTSPOHUTANT ARE HIGHER IN THE

CITY
THAN AT THE MASTER STATIONSSTATION MORE REMOTE AREAS THE GRAPH ABOVE SHOWSSHOW CONCENTRATIONSCONCENTRATION OF PCBSPCB

THE GAS PHASE CONCENTRATIONSCONCENTRATION AT CHICAGO ARE MANY TIMESTIME HIGHER THAN AT THE MASTER STATIONSSTATION

REPRESENTED BY LAKE NAMESNAME IN THISTHI GRAPH FOR EXAMPE PCB EVESEVE IN CHICAGO ARE ABOUT 10 TIMESTIME HIGH

THAN AT THE LAKE MICHIGAN MASTER STATION AT SLEEPING BEAR DUNESDUNE ON THE NORTHERN PART OF THE LAKE

SCIENTIFIC STUDIESSTUDIE HAVE SUPPORTED THISTHI DATA BY SHOWING THAT RAIN CONTAMINATED BY PCBSPCB IN CHICAGO AIR

CAN INCREASE THE AMOUNT DEPOSITED TO LAKE MICHIGAN VIA PRECIPITATION BY 50 TO 400 PERCENT AN EPA
STUDY FOUND THAT THE AMOUNTSAMOUNT OF PCBSPCB ENTERING THE LAKE THROUGH GAS ABSORPTION INCREASE AROUND

CHICAGO RAIN AND GASESGASE CARRYING POHUTANTSPOHUTANT FROM CHICAGO MAY INCREASE DEPOSITION TO THE LAKE UP TO

TENSTEN OF KILOMETERSKILOMETER AWAY FROM THE URBAN AREA
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LEVELSLEVEL OF PAHSPAH ARE ASO HIGHER IN CITIES THE GRAPH ABOVE SHOWSSHOW THAT CONCENTRATIONSCONCENTRATION OF BENZOAPYREN

ON PARTICLESPARTICLE ARE 10 TO 100 TIMESTIME HIGHER IN CHICAGO THAN AT THE RURAL MASTER STATIONS

NEXT WELL LOOK AT ATMOSPHERIC LOADINGSLOADING TO THE LAKES

LOADINGSLOADING

AGA AR ATMOSPHERTC LOADING THE AMA IF OF PODUTANT THAT ENTERSENTER LAKE FROM THE AIR VIA GAS

EXCHARGE ABSORPTRC RR II VOATIHZATTRN FALHNG PARTIELESPARTIELE AND IPITATIOR OVER SR NE PER RI

AFTER EAR 1ADN DATA IDE ATE THAT THE NET JINGSJING OF PCBSPCB AND OCT BANR ED ORGANOCT OR

PESTICIDESPESTICIDE HE EAT LAKESLAKE ARE APP OACHRNG ZERO EQU BONN IN OTHER WORD PA BSORITRCN OR

VALID IZATRA NEAR STOADY ETATE WHERE THE AMOR NT QR ING NT THE ROE EQUAL TI ART OM RG

OUT THE GRAPH BELOW SHOWSSHOW NET GAS EXCHANGE LOACHRGSLOACHRG WET AND DRY DE OSITIOR ARC IOT UDD FOR

LAKE MICHIGAN FOR PCBSPCB AHCH AND GHCH LINDAR HA ORNT RG IC WNWARD RR DICATESDICATE FT AT FTC TIE

LOADING IS NEGATIVE AND THE COMPOUND IS VOLATILIZING TO TB ATMC SCI FCWI SHOW FT AT FT R

ABSOLUTE VALUESVALUE OF THE LOADINGSLOADING THE SIZE OF THE BARSBAR RE GETTING SMAL OR WT ICH MD ATE TTO THE RE

WATER AND THE AIR ABOVE IT ARE CLOSE TO BEING IN EQURHBR UR WHEI LOIDIR NEARSNEAR ZO THE ROE IOT

MEAN THAT POLLUTANT LEVELSLEVEL IN THE LAKESLAKE ARE AT ZERO IT POILUTARTSPOILUTART STRI PR SERT CY HNQ IRTIR UO

AND EVENLY BETWEEN THE AIR AND WATER IN THE ABSENCE NEW SO CCC TO THE LKE NTRAT OR II

BOTH AIR AND WATER AND THEREFORE ALSO IN WILDLIFE WILL CONTINUE TO DECLINE
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SOURCE BLANCHARD ETA 2004

NEW REPORT ON ATMOSPHERIC LOADINGSLOADING OF PBTSPBT TO THE GREAT LAKESLAKE HAS RECENTLY BEEN PUBHSHED FOR DATE

THROUGH 2000

THISTHI ADN REPORT STATESSTATE THAT

PCBSPCB CONTINUE THE TREND OF VOLATILIZING OUT OF THE LAKESLAKE BUT TENDING TOWARDSTOWARD EQUILIBRIUM

LOADINGSLOADING OF BANNED ORGANOCHLORINE PESTICIDESPESTICIDE CONTINUE TO DECILNE CURRENTUSE PESTICIDESPESTICIDE SUCH

AS GHCH LINDANE AND AENDOSULFAN ARE STIFI DEPOSITING TO THE LAKESLAKE FROM THE ATMOSPHERE

LOADINGSLOADING OF PAHSPAH ARE POSITIVE INTO THE LAKESLAKE AND ARE NOT DECREASING OVER TIME

GENERA FOR TRACE METALSMETAL WHICH ARE MONITORED IN THE IADN BY CANADA ONLY WET DEPOSITION IS

ALWAYSALWAY MORE IMPORTANT THAN DRY DEPOSITION AND THERE IS LACK OF TREND OVER TIME THISTHI IS CONSIST

WITH CONTINUING EMISSIONSEMISSION OF TRACE METALS

FOR MORE INFORMATION ON LOADINGSLOADING TO THE LAKESLAKE REFER TO THISTHI REPORT AND IADNSIADN OTHER RECENT LOADINGSLOADING

REPORTSREPORT

ATMOSPHERIC DEPOSITION OF TOXIC SUBSTANCESSUBSTANCE TO THE GREAT LAKESLAKE

ATMOSPHERIC DEPOSITION OF TOXIC SUBSTANCESSUBSTANCE TO THE GREAT LAKESLAKE

ATMOSPHERIC DEPOSITION OF TOXIC SUBSTANCESSUBSTANCE TO THE GREAT LAKESLAKE

WHY ARE THESE CHEMCASCHEMCA STIU AROUND

MANY OF THESE SUBSTANCESSUBSTANCE DO NOT BREAK DOWN EASILY IN SOME CASESCASE THEY HAVE BEEN BANNED IN THE U
BUT ARE STILL BEING USED IN OTHER COUNTRIES THESE PERSISTENT CHEMICALSCHEMICAL CAN TRAVEL LONG DISTANCESDISTANCE THROUGT

THE ATMOSPHERE FROM OTHER AREASAREA OF THE WORLD THISTHI IS CALLED LONGRANGE TRANSPORT THISTHI TRANSPORT OFTEN

INVOLVESINVOLVE THE GRASSHOPPER EFFECT THE REPEATED REVOLATILIZATION AND DEPOSITION OF POLLUTANTSPOLLUTANT DESCRIBED

PREVIOUSLY
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EVEN THOUGH WE MAY HAVE BANNED SUBSTANCE THAT DOESNT NECESSARILY MEAN FT HAS DISAPPEARED

PERSISTENT SUBSTANCESSUBSTANCE CAN REMAIN IN THE ENVIRONMENT FOR DECADESDECADE OR LONGER AND CYCLE BETWEEN THE AIR

WATER SOIL AND BOTTOM SEDIMENTSSEDIMENT OF WATER BODIES THESE SUBSTANCESSUBSTANCE AND THEIR BREAKDOWN PRODUCTSPRODUCT CA

CONTINUE TO BE REASED INTO THE AIR FOR LONG TIME FROM RESERVOIR SOURCESSOURCE SUCH AS POHUTED INDUSTRIAL

SITESSITE AND AGRICULTURAL SOILSSOIL WHERE PESTICIDESPESTICIDE LIKE DDT WERE ONCE APPLIED BOTH HERE IN THE GREAT LAKESLAKE

AND IN OTHER PLACESPLACE WHERE THEY HAVE REMAINED SINCE THEY WERE USED AS RESULT RISKSRISK TO HUMANSHUMAN AND

WILDLIFE STILL EXIST

PCBSPCB ARE STILL PRESENT IN OLDER ELECTRICAL EQUIPMENT LIKE TRANSFORMERSTRANSFORMER AND CAPACITORSCAPACITOR HOWEVER SUCH

EQUIPMENT IS BEING PHASED OUT PAH5 AND METALSMETAL ARE CURRENTLY EMITTED BY CARSCAR AND INDUSTRY AMONG

OTHER SOURCES LINDANE IS STILL USED AS SEED TREATMENT IN THE UNITED STATES ANOTHER PESTICIDE THAT LAT

MONITORSMONITOR ENDOSULFAN IS STILL USED IN THE UNFTED STATESSTATE ON TOBACCO AND FRUIT CROPS

USING ADN DATA TO FIND POTENTIA SOURCE REGIONSREGION

EPASEPA PARTNERSPARTNER AT INDIANA UNIVERSITY HAVE USED THE LARGE DATABASE OF IADN DATA TO MODEL REGIONSREGION WHE

SOME PBTSPBT MAY BE COMING FROM NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION NOAA MODEL

WAS USED TO PRODUCE BACKTRAJECTORIESBACKTRAJECTORIE THAT SHOW WHERE THE AIR THAT WAS SAMPLED ON CERTAIN DAY AT AN

IADN STATION CAME FROM THEN THE POINTSPOINT ALONG THOSE TRAJECTORIESTRAJECTORIE WERE MAPPED USING DIFFERENT COLORSCOLOR TC

SHOW AREASAREA WHERE AIR THAT PRODUCED MOSTLY DIRTY SAMPLESSAMPLE THOSE WITH HIGHER CONCENTRATIONSCONCENTRATION OF CERTAIN

POLLUTANTSPOLLUTANT OR MOSTLY CLEAN SAMPLESSAMPLE THOSE WITH LOWER CONCENTRATIONSCONCENTRATION PASSED THROUGH THISTHI PRODUCESPRODUCE

MAPSMAP THAT SHOW POTENTIAL SOURCE AREASAREA FOR DIFFERENT POLLUTANTS

EXAMPLESEXAMPLE OF SUCH MAPSMAP ARE SHOWN BELOW STAR INDICATESINDICATE THE SAMPLING STATION FOR WHICH THE POTENTIAL

SOURCE REGIONSREGION ARE MAPPED THE FIRST TWO MAPSMAP ARE FOR PCBSPCB AT TWO MASTER STATIONSSTATION EAGLE HARBOR ON

LAKE SUPERIOR AND STURGEON POINT ON LAKE ERIE RED AND PINK SQUARESSQUARE SHOW AREASAREA WHERE MORE DIRTY

TRAJECTORIESTRAJECTORIE PASSED THROUGH WHICH ARE POTENTIAL SOURCE REGIONSREGION
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POTENTIAL SOURCE REGIONSREGION FOR PCBSPCB AT EAGLE HARBOR ON LAKE SUPERIOR

POTENTIAL SOURCE REGIONSREGION FOR PCBSPCB AT STURGEON POINT ON LAKE ERIE

THE EAGLE HARBOR MAP SHOWSSHOW THE INFLUENCE OF CHICAGOGARY AND OTHER URBAN AREASAREA TO THE SOUTH ON THE

AIR AT EAGLE HARBOR LOCATED ON THE KEEWEENAW PENINSULA WHICH JUTE OUT INTO LAKE SUPERIOR EAGLE

HARBOR IS LOCATED IN RELATIVELY RURAL AREA THISTHI SHOWSSHOW THAT RURAL CAN BE AFFEED BY MORE POPULATED

AREASAREA LOCATED FWTHER AWAY THE STURGEON POINT MAP INDICATESINDICATE AN INFLUENCE FROM THE HIGHLY POPULATED

EAST COAST OF THE US THE RELATIVELY HIGH LEVELSLEVEL OF PCBSPCB FOUND AT THE CHICAGO IADN SITE AND PAST

HEAVIER USAGE OF PCBSPCB IN CITIESCITIE SUPPORT THE NOTION THAT SUCH POPULATED AREASAREA COULD BE SOURCESSOURCE OF PCB
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DECREASESDECREASE IN POFLUTANT IEVSIEV IN THE AIR

PCBSPCB ARE STIFI PRESENT OD ELECTRICAL EQUIPMENT CONTAMINATED SEDIMENTSSEDIMENT AND SOU AND DISPOSAL AREA

THESE SOURCESSOURCE ARE DIFFICULT TO PINPOINT AND ARE OFTEN IN URBAN AREAS EFFORTSEFFORT ARE BEING MADE TO FIND THESTHE

SOURCESSOURCE AND ELIMINATE THEM INCLUDING SECURING COMMITMENTSCOMMITMENT FROM BUSINESSESBUSINESSE TO REMOVE ELECTRICAL

EQUIPMENT CONTAINING PCBS IN ADDITION REMAINING STOCKPESSTOCKPE OF BANNED PESTICIDESPESTICIDE ARE BEING COFLECTED

FOR PROPER DISPOSAL IN CLEAN SWEEPSSWEEP BY GREAT LAKESLAKE STATES IN ORDER TO DECREASE AIR CONCENTRATIONSCONCENTRATION

PAHSPAH BETTER EMISSION CONTROLSCONTROL ALTERNATIVE FUELSFUEL AND ENERGY SOURCESSOURCE AND CLEANER INDUSTRIAL PROCESSESPROCESSE

ARE NEEDED

SINCE ATMOSPHERIC DEPOSITION IS MAJOR SOURCE OF THESE POLLUTANTSPOLLUTANT REDUCING LEVELSLEVEL IN THE AIR IS MUST

ORDER FOR LEVELSLEVEL TO GO
DOWN IN THE GREAT LAKESLAKE AND IN THE WILDLIFE THAT LIVE IN AND AROUND THEM

THE RELEASED IN 2002 SETSSET FORWARD KEY ACTIONSACTION FOR THE FUTURE OF IADN

1 INTEGRATE IADN WITH NEW REGIONAL NATIONAL AND INTERNATIONAL MONITORING EFFORTSEFFORT

2 EXPAND AT LEAST ONE US IADN STATION TO INCLUDE MERCURY DEPOSITION MONITORING AND EVALUATE TH

FEASIBILITY AND COST OF ADDING ADDITIONAL CHEMICALSCHEMICAL OF CONCERN TO THE NETWORK AS APPROPRIATE

3 EXPAND THE IADN NETWORK TO INCLUDE NEW URBAN SITESSITE IN ORDER TO DETERMINE URBAN SOURCESSOURCE AND

EVALUATE CURRENT AND FUTURE REGULATIONS

EFFORTSEFFORT TO INTEGRATE IADN WITH OTHER PBT MONITORING EFFORTSEFFORT ARE UNDERWAY INCLUDING VIA THE

ENVIRONMENT CANADA I5

PERFORMING MERCURY MONITORING AT ITS MASTER STATIONSSTATION VIA THE AND TH

MONITORING FOR DIOXINSDIOXIN AND FURANSFURAN IS

DONE IN CANADA THROUGH THE NETWORK THE US EPA AND

INDIANA UNIVERSITY ARE ADDING DIOXIN AND FURAN MEASUREMENTSMEASUREMENT TO THE US STATIONSSTATION THROUGH FUNDING FROIR

THE THE CLEVELAND SITE WAS INITIATED IN DECEMBER OF 2002

IN ORDER TO RESPOND TO THE THIRD ACTION ON URBAN MONITORING

THE IADN IS ALSO ADDING POLYBROMINATED DIPHENYL ETHERSETHER PBDE5 TO ITS LIST OF MONITORED CHEMICALS

PBDESPBDE ARE USED WIDELY AS FLAME RETARDANTSRETARDANT IN FURNITURE COMPUTERSCOMPUTER TVS AND OTHER HOUSEHOLD ITEMS

EUROPEAN UNION BANNED TWO TYPESTYPE OF PBDESPBDE PENTA AND OCTA IN 2004 AND CALIFORNIA HAS PASSED BE

ON THE SAME TWO TYPESTYPE THAT WILL GO INTO EFFECT IN 2008 THE PRIMARY US MANUFACTURER HAS ALSO AGREED

PHASE OUT PRODUCTION OF PENTA AND OCTAPBDES

PBDE DATA FOR IADN SAMPLESSAMPLE COLLECTED DURING 1997 THROUGH 1999 INDICATE RELATIVELY CONSTANT LEVELSLEVEL

DURING THAT TIME PERIOD HOWEVER AN ANALYSISANALYSI OF PBDE CONCENTRATIONSCONCENTRATION IN DIFFERENT PARTSPART OF THE

ENVIRONMENT FISH PEOPLE ETC WORLDWIDE REVEALED INCREASING CONCENTRATIONSCONCENTRATION THAT HAVE BEEN DOUBLING

ABOUT EVERY 46 YEARSYEAR WITH HIGHER LEVELSLEVEL IN NORTH AMERICA THAN IN EUROPE THISTHI IMPLIESIMPLIE THAT AIR

CONCENTRATIONSCONCENTRATION IN THE GREAT LAKESLAKE MAY ALSO BE INCREASING SUCH TREND WOULD BE REVEALED ONCE MORE

DATA ARE COLLECTED IN THE BASIN HOWEVER ONCE BANSBAN GO INTO EFFECT CONCENTRATIONSCONCENTRATION MAY DECREASE LIKE

LEVELSLEVEL OF PCBSPCB AND DDT DID AFTER BANSBAN IN THE LATE 1970S1970 AND 1980S
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II
DATA COURTESY OF HITESHITE LABORATORY INDIANA UNIVERSITY ADAPTED FROM STRANDBERG ETA 2001

ENVIRONMENTAL SCIENCE AND TECHNOLOGY 35 10781083

FOR MORE NFORMAUON SEE
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